Motivation (I)
CFC structure effects
• The thermal behavior of CFC is expected to be more complicated.
• Two or more thermal components (depending on CFC structure).
• Typical dimensions are in the sub millimeter range (fiber bundle size).
• Hot spots are observed.
• The hot spot pattern is fixed (over a number (~100) of load cycles; H.
Greuner et. al, SOFT 2006).
• Intrinsic temperature modulation on CFC
• Fiber embedded in carbon (FGG) -filler • Volume fraction 50% (NB31 30% for pitch fibers).
• Heat capacity of the fiber equal to filler.
• Heat pulse 1 ms 20 MW/m 2 .
• Heat conductivity of the fiber adjusted to get the 'averaged' CFC data.
• The heat is transported by the fiber.
• CFC heat diffusivity: Surface temperature difference t • Filler and fiber follows √t dependence.
• The surface temperature difference is given by the thermal parameters:
• 'Late' during the heat pulse: the temperature difference becomes smaller. Limit when the lateral heat flux becomes comparable to the heat flux to the surface:
• Same temporal decay after the end of the heat pulse. • Heat flux.
• Decreasing wavelength.
• CFC structure is stable in time and can be characterized.
• T correction possible.
• The temperature is overestimated. Layer in good contact
• Heat capacity varied by a factor of 100.
• Heat conductivity by a factor of 5.
• Main effect is in the rise time.
• The layer results in a temperature increase in addition to the T-jump.
• The heat flux is overestimated by about 1 MW/m 2 .
• The more probable case of a layer with reduced heat conduction and lower heat capacity has the lowest impact on the calculation. • See the talk of X. Courtois
